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Use of satellite pictures for the estimates of central
pressure, maximum wind speed and the storm
surge heights associated with tropical storms
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. An SI 'B, \ 01'. Ulin; the available obs ervations, WI' have d erived An empirical r...latlcnshlp betwee n maximum
win-i speed 4nJ the O&ntmJ pressure of the 8t)fl~i in the Blto V ?~ Bongal and ~\rabi:\n Sea. Tho f'edql~ oLt.a.inf'(~ by this
ulatbnship are compa red with the formulae availa.blo (or P.KIlfio arlit Atlantlo 8~nns aud tho utelhto. technique by
Dvordo \( ( 11.173). Utilisind'the nOffi'lgrami gtvcu by Dee ( 1913) . we have alao given a method to predict storm surge
heightll from satellite pictures for the storm! crces ing tho north Bay of Bengal.

•

1. [.I,.dut ll••

The estimate of the Maximum Wind Speed
(MWS) and Maximum Sto rm Surge P lSH) aS80'
ciated with tropical sto rms is a matter of consi
derable importance. Large elevations in sea
level are known to cause much devastation and
loss of life in coasta l areas. ) !oreover, the pri
mary meteorological element which determines
the intensity of the storm, is the maximum wind
speed associated with its cyclonic circulat ion.
Direct measurements of ~IWS associated with
a Severe storm are genera lly not available, be
cause anemometers oftcn break or arc blown away
when a wind gust approaches hurri cane speed.
The ships, on experiencing strong winds, t ry to
change their routes to avoid the main core of
severe weather and strong winds. The severity
of the storm is, therefore, generally judged on
an estimated maximum wind speed. As the
maximum wind speed and the maxim um stonn
surge heights are closely associated with pressure
deficiency in the storm centre, the estimatesj
observat ions of central pres.,ure of the storm have
been one of the main factors for determining th e
intens ity of the storm.

Neglecling frictional effects, the eyclostrop hic
equation for obtaining the wind from prellSure
gradient is,

pv'/r, = 3P/ ar
where p is air density, ~ is wind speed, r, i. t ho
radius of curvature of the trajectories, p refers
to the prcssure and r refers to the radial distance
from the storm centre. A.s it is often difficult
to draw isobars with sufficie ntly accurate spacing
in the centre of a cyclone, it is not possible to
compute the wind. from tho above equat ion,

Fletcher (1955) provided an empirical relation
ship for estimating maximum winds in tropical
storms. This relics not upon the accuracy of
pressure gradients, but on the storm's' central

-und peripheral pressures. This relationship is
expressed as :

Von.. =16 (p.-Po)'!'

where VIII IX is the maximum wind speed in
knots, Po and P,. arc the sea level pressures
at the centre and the oute r edge of th e
storm respect ively, Based on additional
aircraft reconnaissance reports, the National
Hurricane Centre (NHC), USA, slightly mo
dified the above relationship and expressed it
as Vmn = H (IOI3-Po)'!'. For tropical
storms in the western Pacific, the J oint Typh oou
Warning Centre, Guam uses a relatio nship
which varies with the lat itude of the storm. Accor
ding to it, the maximum wind speed of the tropi
cal storm at 45° latitude will be nearly half of tho
value for thc storm with th e same sea level pressure
at the centre of the storm, at 5° latitude. The
pre-requisite for applying these relat ionships is
th e availability of the sea level pressure observa
tion from the centre of the storm.

In recent years , sate llite pictures have been
widely uti lised for estimating tho )!WS and tho
:\linimUUl Sca Level Pressure (MSLP) of tho tropi
cal storms. Widger eJ ul. (1965) gave nomogram
to estimate central pressuro of tropical storms
from the size of tho cirrus canopy observed in
satellite pictu res. The empirical technique by
Timchulk el "I. (1965) to estimate thc llWS
from th e diameter of the dense overcast cloud
mass, ami the cloud pattern of tho storm has
been replaced by 11 or·uumber classification system
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